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ASTROMETRIC OBSERVATIONS OF COMETS AND ASTEROIDS 


AND SUBSEQUENT ORBITAL INVESTIGATIONS 


Final Report 


1. personn el 

Observations, data reduction and interpretation of results contri- 
buting to this research are performed by Principal Investigator R. E. 
McCrosky and Co-Investigator B. G. Marsden, assisted by members of their 
research groups. 

2. Recent Observations and Computations 

Observations are made with the 155-cm reflector at the Oak Ridge 
Observatory. Since the last semiannual report (issued in November 1988) 
there have been 20 observations of comets, 146 of numbered minor planets 
and 135 of minor planets that were unnumbered at the time of observation. 

The orbit computations made during this period mainly applied to new 
discoveries, which have recently been exceptionally numerous. 1989 has 
already produced five new Apollo objects, and the new-moon period in early 
January produced a record six new comets. 

3. L i st of o b servations 

Pages 2-64 list the complete set of observations made during this 
project. Times are in UT and the R. A. and Decl. referred to the standard 
equinox B1950.0. The 7895 observations have all been published on the 
Minor Planet Circulars . and some were also on the IAt) Circulars . 

There are 1332 observations of comets (indicated with an initial /) , 5311 
of numbered minor planets and 1252 of minor planets currently unnumbered. 
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ONmmoNiftiflo<*i , «rMinnH^'j'OHHvoHinHinNO'j'mNni'»ooHC(nMHNHmoH<j'NinHinNoo^(N-i'OriortHm 

vor*<riiAr'4^oininoooo«vocn^^r^«^ONororofO'x>^^^r^orsjai^Hcft'3 , p'Ofna>a»coror'Otn(^ro»Hinoor^incooofNinirir*r4^^-4rivo 

CNiho^^^ilnininoHifloiniAoinHHOinoMiflfMH^oHHifioHntnoin^ifMNoNNMOMNo^^MHin^^NrjHM'rin 

H^«nvovor^r^»OMom©f>ir-*(NOooinoorotHoo^OrH(y»rnr«jofOroofNincooOiHowfN<TirH^H^iMr>i'^^vor''^cr»crioocorsio^or-*^icN 
00»-lr^»H^^><»-l»-t#>liHiHr>4rM00<N«a , rHrHrH©0«-l0»HrH0000«HrH0rHrHr-»<NrMfM0rH*Hr-l^lrH000rs|fM0r-lr^rH000000r-l 
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ininiAin»roOi«a^»Hc>»r>iio«o>»Hoofvjr'iHininr^cor^covo^fviiOirioo^r^\oinr'in^‘^<5}'^io^<NMroor'0>rncr\in*HOO<T>in^(^inrnoo 

^tn^in^^^^^v^\o©oi^voa^r^inooo^rncooorn^o^^wr^v£)co^iro^or'*H©^irnvoijnt--io>fncrtro<TtinrorntNr'ror-«<NT-irorNi^vo 


owrNrNvDHconini/)OH^i/l\DOnHHinoorg«i^noirNfMinrMooai(Ninr'mv(NHHNcnrMinH^Mr-oo^ooooCTi^u3Ho(N(vikD't 

rtDOHHNOOHinNHfOI/lNMNTHW^fMinnHNWDHOniHfMOinnOHHOOrlOHMinNN^OO^rtN'a'M^iniflinon 

ooof^iHvoininiNfnoo<j>r^c^in^o<T>rHO<T»ininrsir'c^KOTHPja^ooo^£)^roo<^w<Tio^in(Tir , '^)tnin^rrnoo\o<yioo<Ninor , 'irifvjocovo^ 

^ronMNHHnornino(nccinnNc^NCNinri^fNNinifio(No^Mrj(NnNoiO'r'j , <rvMinoinoinnNoo^(NHinfM(N^ 

oor^f^f^fNiiNr^l^\o©or^r^ooooorooo^^^^r^rorninrHOOrH©orororofor^r*r'rofNirNfN<N<Nroornfn<N^H^o^o<OTHW^»fN<N<Nco 

f»rJMNfMrM{NOOOHrtHHHHfMNOHHHHHNfMHfNN(NHHHNfSfN|fNHHHN(NfS|NNNfNOnOOHHHHHHHfMr4MH 


^o>r^or^voor4f>io»n»©i^r^^r^vo.r^r^rsi^oo^inoororoofNino^r-ic^o\rsir'ror* < «o , r4<NON^roTHOfocoro<Nc»ooooM3inr'<Nr-<<N 

o3min^oHOinm«oippif»Hr(HOww<ofl5c < ovM(3>H<»Mnr»oo«MOin'a'ininvo£Mnr}o«MftinH'rofoM»)NNMWMr-Nro 

\o^ch^inro^cooor^i^\oiHPOinr , *cn^ooini^oor^ror'Vo^oin'^*voo»H^Hin‘<o'or*v£)fMoooorNr'ovovoorooocooo , >^>iniricoro^rro^H^ 

»©^©Mi>if>i©«H«rir , ‘»Hi-i\ovoin^rr , »(Nin^r*v£>^co(Nvooooro'a*xo<^cororvir**ovo^i'voo©r>irofNiCTiooo'3*£y»chvoinf>iinrsi^-^voo 

OOMHiHOO<nNO^(NOOCri(jNOlfftfMmrMnNHf\HrN(NHH(Nn(NM(NrjrNHHO(M(NM(NHOnfNfOHOrNN(N(NMfNHfOrJHrO 


^mrHfvi«rsincn©mrN»^u^i^inr^©vo^^^rNirorH©voro^inf^iHf\irow^voooovo'0*o^'«i*r'oochOfNin’^'*o*'^ov£>oorooo^rsi^rrr>ro 

NNHHrlplHOOOHHNNHHNNHOOOOHNNHNNNOOOMNNNmNNNNNNfMNONNOONONOOOONNNO 

oocoo^<y><7>©orsi»HPsi^r>im©oo^r>i^rrin^inr^t^ooinr^oooo^fNiror'ooooco'^>r*oor»oooooooorHr‘p'oo<NiH<Ntninv£>ro^rinr'oooo'^) 

ooooo*-t^rHoooo©o»-f^i^H»Hoooooooo©oooooooooooooooooo^-tooo^ioooooooooooo 

coooaoooooooooeococQaocOoOeoeoooooaOoococooooooooOcoooaococooOcoooaoaoooooooaoaoaocooocoQOooooooooooooooooooaoooooooooooaoco 

ffi0>®(7>0»0>0^<j»w<^(hW0>0»w<ft0'0 , »<T'o\<yi0\(^(H0>0^(ri0\^0\(^(^w0'(ri0(Oi0'0>ch<j^0>0>o>w0^ch0>0>O(0>o^0>o\0\0)O\<Ti0^<Jic^cn 


OOOr-J-l*H.H.HW 

fMfNfMnrgMrsirMrM 
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HH(N(NH(N(Nn(N 

(NfMrMrMfNrMrMfMrM 


romrororomrorom 


NfMINfNirMNlMMfM 


nrorommroromro 


vo^ovo^or-cooocTicrt 

rM(Nrsr(NfNrsirN|fsj?M 


rororororomrorom 


CTlC*OC>OrHiH.H.-» 

(NfNMMrinnrofn 


rorornrorncorocnro 


rorororororooororo 


mcomooromrorom 


lD\Or-hhCOcoa30\ 

mmromrom^roro 


rororororororororo 
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inincri™o^»nr'* 4 Nin«Hcoincor*rooooa>eovoiHf>ir^cooc^OrH*HcoTrinronioo#'Ocorno*‘«a'<NChvor-iineov©.HO»-lo\^*-tfNf>ioorNooiocNrN 


r-ooOf^oeotn©o^coo*in™<yirniopo<y»r-<Dnj^inco.Hino^i^i^o^'^vorgrocoif>rsir*>'*i*inoof>«<jirvfninqooeoo»fNir'***eo\©rN*rnico.H 

N'rinMinooinrJinMNH^HHnrJNNrirofNq'ortHNO'd'OjninHN'i'Nn^inNinvfl'N^poNfnfl'ninNoNOMinn'ifw^ 

,Hi^f^»nmfiOwMr^«ininvor^mv£>riM«oo«a‘»H-T<»»«Nfnin<yiinin«N'«roNr‘r-ir'«orNOrr«oroo«9ooo^rHir>r>ir‘r*o>»no\»c>floo»Hn-?r 

rf^NNOOifl^oino'i'<f'rin'}'MN< y >onrNiHinoNHinmuioo«HnMNr<HVfl'HinntJi^iftr<iftOPivMr«H n h in o m m 

in^ov£>«^r^P'in^rni^o\^r^^^»n^^inrHrnrNi\or‘ooooeo^roina>invor^rnvofou)air^rn«>orgr''»''a*oror>io»n»oo^^O'a'fHr#voin 
oooooomrom^Hr-«oorM<NoooooooooooofMrsir-i^ooorMnnjooo^Hr-irsjrMooorsoOr-400rHrHrO'^rNmm»H^H 
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ujoo«>cftoinoi«noi'»'»HnHho'ooo«)NrjvnioHoh'!po«)in«)(»o\inmnowHrj(j»-u'o>tf)owinin^oh»HnirMni*)tfiHin 

rNrNOOcnaornoo^inrnoc^in^cNor^^voCT>voo^rNcovor^cNvoinocr>roc^r-.HrN<y>oeoornc*rNTrro<Jor-'J'inor-eoo.H-'*‘voiNooo>in 


^rr'r'r-r-r-.HvocnorMvoinvnvoincrirN^oooin.Horooinvo vo o r-a>cior-<»r--crio\oinrNin0>u3mr««j«o>mur>soovo*HOinrnvofNiior- 

fM^OHHNH(No^fMin^rgi/>^yrMinoro(N(N^M^MoroHHHNr^rofMnroNnonHHnNiN^br4HnTi«inN^inoNinin(N 

a>r-voinrnr 4 r-,Hrnooinin.Hc^,Hc*oomrNvowino>c*int^oco.Hococ*^rHi^in.Hiovo^oou 3 r'jr-*rtnvoroooin«>r'inrocncQoinooo 

Hooo^^iflrtNHiftONHHinpimHooiflr)NNHOOfnmoinoHinoomoHomvo^HNiftNoiflvNtn , <rrtin(*iDU'^in 

Wr ^ T -(^oo<«* < «r < «i«o^«-io<or‘00or-irH^O'HtH^r-ii-ia)Oo^HrHO^«Hcooo<>o<7icninr<toooinrOfHo^^mrNMf-if s «rHor , iror4in^r 

,HiH»H.H.H.HOOOTHOrH,HOOOOOOOOOOOOOOOO>H.HOOOOOOOO>H«HiH«~-<.Hr v >ir\IO.H«— l.HiH»HrHfH»H»HTH«H«H»HOO 
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n^fO^OHHWr* 

inhi'Niftnooft 

fOMNNHrtNO 
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oo oi in vo ^ 
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"j'^r'dino^co 

OiOh^nconffi 

crivoinin.~«.Hr-o> 

O^OVOINOOfS^fO 

rH^HrHfMOrNWm 


aiOiH^cor-oorj* 

ror-r-iN^rr-r-m 

ifMNowkon^in 

HOlOWO^MNin 

mMINNINHCOfN 


WMHinNMW'f 

ominr-Mo^h 

HNOMJIVOOOr 

comooOfHNmr- 

fflOOrlNHMN 


MeeohtoMin 
inm^r*Hoo^«r- 
m^vovor-mr- 
m own ^ « in in 

(N (N (N n H IN H 


mvor-.^rooi^r.H 

oonnn«finino 

oi^nin^aom 

rlHmiMNCOfOrl 


NmHionoojvf 

ftHOIOH'fNN 

i<i/)io^fSio>fnvo 

^niNnnHno 


moNnnoiof ri 

NrHHrlWINOOO 

(NnnMV^NHN 

OOOOOOr-lOO 


rthrtoiriwrtoi 

NrlNrUMNOW 

HNN^INNOO 

0000 »HO.HfH 


riflo^nownvDMn 

(NHMOHNfNfMM 

oo»Hoor-ooeoai 

.H.H.H.H.HOOOO 


nHHiflftHfOO'O 

OOOHHINrllNrl 

OfNinnniNHHiN 

■HOOOO.HOOO 


NHHHNHNHfM 

nnriNinNMNn 

ooooooooo 


lOnMNOWOinHOl 

NNHNHHNNH 

COttO'l'rKI'^NM 

OOtHQOOOOO 


NOvonoHinion 

NHHNNNNOO 

^•hMnfsn^NN 

OOOOOOO.HO 


oooooom^r 

CO 00 GO 00 OO CO 00 00 


^ in in n n 'f in 
00 CO eo oo 00 00 «0 


rj* tj. ^ vf 

CO 00 OO 00 00 00 CO CO 


CO OO 0 O CO CO CO OO OO 


rNromininmron 

OO 00 0 O 0 O 00 0 O 00 00 


^ m m in m ’T v 

00 OO CO 00 O0 00 00 


^inininminmin 

OOOOOOOOOOOOOOOO 


minininminm^ 

OOOOOOOOOOOOOOOO 


oi<no>oi<noi<noioioio , iosoi<ftoi(nffi(noioioio>o>(Jimoio , i£ncrio>o>oi<Ti(jio>oyoioioi(Tioich(no><jioi<h{j)wo>wo»oittOioioiOioit 7 ioi(n 


rnrornfnrnror^fnrnrnrn^^^^inu^invovor-'r-cocooDojoocTi^cornM i *^^'*Tininv£)VovDr-r-a 3 oooo»HnJroro^ 4 nininvovovor'r-“r*«Joo 

^.^i^^^vr^^vr^^^vi'vr^^^vi'^^vi'^^^^^vr^^inininininininininintnininininininioioioioioioioioioioioioiovoioio 

INrMniMfMr 4 (NNfN<NrM<NfNfNINn|fNfN(N(NfNni(N(N(NNrM(NINfM(NfNfN(NtNfN(Nr'JrN(NOirNrMlNMrMrNNn)fNIN(NfN(NINn(NNrMrMrNIN 

rtinMMMnMMrtinMmMinrnMMfninfninfnfnpnmnMninMpninMfnrnpimrncifnfnrtrninMmfnMMMrtfninnrnMfninrnfnMpn 


vrHomrHN^nninn'riorMmr'hvDnmi£)(Tio«o^woinooininocor-nhr-ini£ioi£)ior^o i irgr'nHioin»oieoioinoo(jwnHinin 


^rninrN^vctno>u^inco^iNi^f^inrnr^^rnco(Tiornr^coinr--r^r-r^rno^voo^rroor-n'rouDV£)Owroo>vo^'oo\ovor*rooor , -«5^'^ooo> 

vfHinvfnoNinifHnHininH^HiNHHrnofNNninHfMOHvrinHinHOinfMOHHNnjo^rMfo^nHinN^nnHHinNHH 

rn^^oo^rn^r-vorooa>rocNrNovovor^^rofnroini^r-^o^oorncorHr-rsia>o^H'^rovDinrnr-^-ir-cnr-inoovoor-^rHr‘rHnioor-r- 

^cNoin^inHTrinHNHNnrMiNO'OH'J'Lno'HHMinNniniHin^nfMfn^oN^HHMinomnnMNNNMHHinHnNfO'a'N 

a>wtnifiujr^rHn»a>r-oinrNr^rNroinr--moo^v^aDooooooaDorNroa>or-v£)crio>crivo^r-o^Hr-vovooinoor-«^Hi?ir-»Haiinvor>i’vj«o^^in 

O.Hr'JrvIfNrM.H.HrMrMOOOOOOOOOOOOOOOOOOOOO.H.H.H.H.H.HO.HrN.H.HrM.H.HO^rOrM^rtO.H.HOtHWOOOOOO 
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r-^r-vi 3 vc'vr 5 »ni^OTr/^invoi^ooCTvco<^covooocNr-inr-in^-*^rcT.inr-r-cocn~^oo>r-^HvorNrHcooor-infsiinr-a>r-»Hooo>vrjrnfnf^vop'a> 

ior-oo(NHrHoi>t 3 'ininr- 0 (ji^*coHo>oo^oooiDfMiDrgfNr-ii-^rCTiaD(aH(j\^rHoo~((nmrgo>N''^« 3 oi(NN(j\inHoiin'>j'r-ooiH , j''^<ain 


nir^»Ho>r^^inoinocor-r'»norNr-rNrHrNooo<Naiin^ir-rnrHo>o*vrr 4 r^rsifn^rin»HrHio^i<Npr»in^Hr-o>rHrsivocotri»niH'j*^ , NroofOvooo 

vroinomHinfnNrioo^vroMoiN^inoinNONmininHrHN'd ( inrMinovi'HOHi'fNnHNininNooo^^oNNoin'i''fHin 

a>f^r^vDr^tnos^o>rninvooroi^r^conoinoroTHOO>r-rncrio><Ti^ooinoo^i<r-cr»rsi*s*^(y»«HrMwoow*HflOvo 4 V*n^*io<»>*/>in< 7 ivevcro^*'^ro 

ovcmrnnriNriHon'Hin^ONooNNinNoinroHOfnNOfnrnnvi'inNoinoNOriNOinNoiniNO'ino'HO'inHominriHN 

oninin'foomfnrnnrnnnnnnNrjNfVNrNNr'r'hr'mMmniNHHcocoooNn^ooinnfNninvrinhiooinHoioiMHr-nhH 

orMoooooooorMfNmrsifMfM^ioooooo^-<TH^i»HrNiMrH^r^rNrNooooooninjoOo<Noooooo»HOoorsirMOOO»H 


rsiix>vnrnoorn(NvorNor-rncncnrNr^v£iocoo^vocnTHcor--^v£>rnvDVDrocorovococx 3 chr-T--oor-in'^ , oovorsivooinofnrsjr-'^ , corj*r<n^Hoin 

vOrHOrovo<yi^rN/ninino^^ocgcoo^oinfN^rHvocr>u^^cNo^oo(yiinr-r-coiNrHr-^(No>r-ror>io>r-oornvo« 4 «r-rn<j\vcooujvocNrNO 

ono<j , 'J , '<J , »nHiflo 3 inininooMr'Hi-^Haiioohr-H^oinooioofn' 5 , MfoowinH(ninhHoiioM(oioT}'MNicHinni(o(Nhr*iio 

Mior'NN'H^ninoNOHinMjwM^fncDNmcofncoininr'rHr'iooiHoor'fnfnNeijnoioflaflDininHMniflO'O'flJHO'ioo'iflHrH 

MHmmOHWHNHNOONOWJIrlMnNrWviHINHHHNIMniHHNO^niHNOOIOOOHOHfMHOMHNNOWnHHOinHHM 


<x) 0 >voor^r^r*oovooor^rN^vornrnr 4 »HinrornrHrsi<^MOvoinvoooor-'^»H'^rror-r'^-toor*vor-*o^r*«o'o\vo^'oo^rr'rsii^f«oso< 9 ' < o*r , *o>m 

OOfMNHNniHNHfMINNfMNNHMrgOOiNfMOHrlHNNNinONNNfSIHNNHNHHNNONHHNHi-IOONNHONHrlH 

OlOHfNNMHNHfNeOHINCOHN'i'r'OOOOOHVOIor'r'r-OOfn^incOHINHrsiHMINOiONHINOrNniNNNNiniNNneOOniNNM 
O*H*H»HO0r“t*H.— t*HO*H r-i 0*H»HOOO*H.HiHtHOOOOOOOOOOiH.HOOiHOOO»HO»H.H.HiH O OrHOOOOOOOrHtHOOO 

nnvji^jnnMj , 'S'0'^'0''S'^*i'^^'n'i''i''i''i'^^nnnMrjirit^^^^^^inin , ii'inin'!j , 'tin'!»''j'nTfiniftu'inn^^'intnrtn^inino 

oooocoeoooooeoooaoaofloooooeoooaooooooococoaoooaoooooooooaococooococooocoooooooaocoooajcocoooaoaoaoooaooooooooooooooooofloeoao 

oioio>oioioioiffioioiwoiffi(n<n<n<jioioii?ii^oio>oich<n<7ioioio>(^oioi(nw<ji(ncn<noioio>oio>o>ov(7ioi(ji<jiai(jioi<n(ji<noicrioifto>oi 

HHHHHHHHHHrlrlrlrlHrlrlrlrlrlHHrlHrlHHHHrlWrlHHrlHrli-IHrlHHrlrlHHHHi-liHHHrlHrlrlrlHHHHH 


inininininiOioioM N «oeo«<no\oiHHHHNrgfMnnfnmnmninininio^o»o>ooHfMnino''j'ifl(niniofl()floaiOHHHninir 4 N(Nin 

H ^ Hr iHHHHHHHHHHHH(NfNnuN(N(NM(Nm<N(NN<NfviNrMNniM(N(Nnnnnnnnnfonnnnnro^^^o'N'ti}'^T}'^ 

(NfNfN(Nf 4 MfMMMmr 4 nfN(NfN(N(NNrMn 4 (NfN|fNrN(NfN(N(NNfMrNfNnjrN(N(NnjrM(NrNMninirNMnfNrMlNfNNMfMNN(NnrJ(NIN(N(N 

MnnnininmrnrtnMnfnriininnMMMfnfnnfnfninMriMMrnfnMrnfnrnMrnfnfnfnMrnfnfnfnfnMrifornMMrnMMMMfnininfO 
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heoiA«hn«Aonin^na(£(MnninHininnou>oo aj in^»fMoihnr>r-ioeor«io«*v0eo<o«ootinr*tninrMf a »*'r*no«O0tr'«9oovr"' 

^^o\^t^tnr^«minooo»Hwr^rHf^ooovocnfn^oornr^uiu3^rH'5rfvi<^r'tnfn'3‘«oovi3fn<rtn<^<^ir«ir9roo» , «'+ , ‘r ,, *if>inor*rN^'»-4tninH 

QOoiONHO^iftNOHOiftHnMnMHrninnNininri^NininHtfiNrtMov'fl'ininoNNwiftiftMinv o o 

eo»r^oo**^a»o*HO^ , «)^ooooo<^vo»Hr'^<T»roinrnr^iN'X)voM(N'^roooo^vor'vo’e>«^«o<i , «H«)o«Hpn»*o^» , invooir»^a , iAo\vo»-4r'or»vo 

WHHajor»irtrMf'iriic^o}onvDr'H(N'X)r-vc<7iaikD^)r'ODr'tn(Noooo^cJir'hr'ronofN{NH(j\io<j\(TiinNr<ofOinfS^)tfifMHfoN 

^ooo^^^^^^oo^rH^orsrsi^r-ioooooo-i-i^^^^wooo^rvo^rNJ^^^^rHWooooOOr^ooooooorNi 
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^<j\ana)NHr^(nin(ni-fr , 'U)< 7 i'£)y 5 coHro'j , HO>^voonnrNcricn(Ncrin^)corifNHr v rsiflor'f*ir'ror'Hi > ‘ , fl'NirtOfl , i-»'C(NO«()'£iin{^H 

t^r'<^^ooo«»vo^ui<N^^M 3 r^^^rnr^^oo>vt 3 orNirnoio>ou^^oi>'^'^'S , v£)inoo<NMor*»HH*r , 'omr , »mr^r>i^o\r'rN«o<>\voo«N'^r 


coai'£ifv«(NO'a , f'oHa>ocn«)rMinfNo>^ , oinhr'ODvoinotr<x 3 tnoj^oicocn^(Ntncoin^MmrjoH»ifioinn(OOHHoo'DO\oo 

'j , m'ttnNH i «i , 'i , 0NinrtH^^0iC0f00o^Hinn*3'NONMinirtMHH0mnN'q'Htn^^0H«6in^NNNH0rfH'j , i/>HH 

Hvoi > -rMH<fH'j'oowr‘fMin' 3 'mt}'^(^crivDinvi)n^n\ryDinooHH^r'no^Hr'inkor'i/if , irJNOinov ,| 7 '«>roo^tf>f s O'^^)r , 'H'r(^ 

inNoo<fHOMmwowvrt«NomH<rNininmrto^Hi i oinHHMNOH^inMHinrtHinooin'fl'noP)Or<»'MnHV^Mriin 

l^rjf^^o^vrnro#n<Tkr^^^i^fnr^^r\irNOcriChWt-tiHM 3 «JiniT»oooooooooCT>o>f>JfNt^HO\tftcor'^ , ^*^OM 30 ^a»OOrnoo*N«- 4 *Hrir , »yj 

0 »HrHfH*H<-li-t»H*H»-l«-IOOOt-irMOOOOi-tOOr^r^rMOO^HOOOOOOOOOOOO«H*H»-^r-t»- 4 »-liH*H*-**-IOO^<N<NnrMfNfN»rMO 


invoHU 3 o 9 Nco^Hnr'voH(^(riv£)innr'i^c^M^r^ro^^r''^inrHr'r'n^'in < 3 , rio(NrM«)conoO'j , ^«>r' 0 >»'J'r'NnrNinin(NHai 
Minwcj^rtNP'ft'fl'HMovHMontfi^d^eomHOWHP'VDUi^iftcoHNrtft'^vohwro'toHfiirjn m.ih dt w to.N,# lOiA^notr^co^cQ 
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M^Ninor<inifto i !i | MdHor«inoN^inooino'j'ino^^fNnHHOiro^oNHOini'o^^^ih^^NHHon'i'innr)HHHfN 

ineof^^rHrno^rHo^ro^^vomm^^^^^oacoo^oo^ootNrj^r'r'^^inioinroo^r^rivoiokoroorJOoornricncriOvooor'r-i-^o 
o»-iworg^HrHrHoooo»-»rH^HOooofNrNr4<NOjrH^rorNifsirgrM^rHrH^'«i*^r'<3 < -q*mfMw^i»-i»Hr-i^Hr-»<N^HOr-4«H^^ir>j^wr\jn(N^H 
+ + + + I+ + 1 + + t 1+ + +I l I J+ + + + +I I+ + + + +I+ + + 4- + + + + + + + + + + + + + + + + + + + + + + + + + + 


r^inpniorHinr*r^oor>>oi©io«H^tnfHioa*iOrHrHoinininrocnoioo.H»n 0 >io^r^r^<»ocoi^r*.Hcot*<yieriio<*'r*'iorH''T»ncrir'fNino>^pi 

c^f^rHr\i«rs)iovovc<»ro«^^^<^rsir^eoojooeor^cT*<»r^i^or^<y»o^om»or'rsirH«rnoovoorNi<^c^oooor'voo>r*oo<yio<Nrnr'«J^HrHix> 


in^forncn^ocoor^o*H^oo>t^chl , ^r'rnqoc^r^r , »<NO^o»-Htx>oo*?ro»HrornrHmoo i »P , *tN^HO>rHon^<oooooot>cor>ir , >ofNinf>n‘^voinfN 

ininoin^Nin^HHOinH^o^MMrMNrj'a'nM^HinmnnfnHinonoHnrronH^HOH'i'O'fHinin^^rirgjnHin^nin 

r^iniHf^eornooinrsjcftfoin^^rNirHor'OrHor'rnr'voM^rofnoocooHmr^^ooofSir^tn^r^oof^U 3 r>in»H^^r*voo>CT>cr(cr*^o><T>oooa 

OO^OlrtinMMOinTfMOOMHinnO'OOinvH^fNtflDNf'INNHONNIN^'l'fnrl^HHNfNNOMO^HIflnMrll'invNHfn 

rMro(Ncnr v oo^nf\irgHMMnu 3 inrNHHir)^fNrsma»mcococoooH^'i'«^^ininHHnfsoirifooo^Hom(NinininTrjiir ) r'on 
OOOOfHOOrHfNfvirMfNOOOiHiHOOOOOOOt— t«HOOOOO<NOOOOOOOOOOOOOOOOOOOOOOOO»H<— ifM(N 


\o^coco«oairvioor^oo^r^^o^rHr>imrokoin^inorHr^wvo^oo^or'j\oi^MfNrttn , «s'vor'<Hvoor'in^»Hrn(yipnvooor‘Vc»rH'^r 4 <N^ 
Or^r^iniHrninooooouirnr 4 rsir^r^rNin^of^inornfNrn^'r'yDrsirnr«*F-iiHo^i-imfnr»Mr*inato^r*woro^fnoo< 30 orifnoo(T»tn^Hoofooc> 
\oa>oor'VO^^incooworHoo^^ofsirnr'Of^wuio^oi^OMrHrri^^a»rsiovor'VOcri^' 3 *r'rNrorain<yirT«r*fH<N* 3 'Ofninr-it-tiri« 5 ^irir' 
woo^iNinwHOi'flH^h cn h vovo^oo'j'tnin^^voiN'i'HoooM^mfnHr'fnflomHro'ovnH^winHinp'fNNhoo^flOHf-tor'O'o 
HMNHNNHHNfOHfMNrNNMNMOlOMHrnNNHN'J'rn^ONnrtrtpnNNfirnHfnNNNNMNONNfnNfOniNHHHOOO 


fN^coin'q , nr'inNinr'OiorNrM^HrNCT>cor'o^ow , ^voH(Ni/i^oooHr'on^HfMookoooHr'coHr'n'^o^coHfN<D , i , w^HHcn 

fHOOnjn^rHOrHiHfHOOfHfHrHiHfHrHOOOfHiHfHlNrNJOiHrHOOf— 40iHO>— IfHOfHfHOOOCNOOf— lOrHf— IfHrHOfHrHOOOOOOP^ 

T< 4 a.iHfn>AOiHV><ncnoeoiHr-(rHvinchrsi«HrM'rsio«HVor‘MHHn'r«cOfHHirMiNnf-(rHOiHO(HmfHiHiO>o^' 0 >HOHH*HrMr > 'r^aooiop 

«HrHrHOOfHrHOOOf— (OfHfHr— IOOO*H>— trHrHrHfHOOf— Ir-lrH r-4 t-HOt— 4rHrHf— 4>— lOOfHiHfHrHOtHf— 40fH0iHr— IfHf-lt— 4>— 4*HOOOOrHfH 

ooMcoinhcoracoooccicoajoocooo^^Mcococotoooajhr'cotoMpooowcoMcooocommwojwooinajcoooavowwccicocooocowwioww^ 

oooooococoojeooooooooQooeocoaoocooocooocoooooooooooocooajnoonaiacoacocoaowaogotoeoeocooaacocogooacoooeoflOcocoeoeoea 

ov cri 0 ^a^cric^cr(a^cricr(Chcricricricr>a>cncr\a>cr 1 cricricricricri(T»cr>cricricria'icr> 
HHHHrtHHHHHHHHHptHHHHHHHHHHHHH-HHHHH'HrlHHHHrlrtHHHHHrlHHHHHHHHHtHHHHHrl 


^4ninr^r*r'r'oo<r» 

^/f ^Jf rjf ftr 


<^o\or-j^o>ooo 
^•'S'tninirin^^vo 
OO>0'lO^O'ldO>G'i(ft) 
m n ro ro m m ro co ro 


voioi-oioiovoicioic 

o^oo^oicft<yiCi<3\(^ 

rococomcnnocococo 


r'r't^r'ooo^cno 

l ^D'vD'sO< 0 'sDVD<or~ 

(TlChtyiChO^UiO^tTl 

pop'ococococorom 


oooo^Hr-tr^r^a^ 

cTicT>cT)criO>(y'cricTiCTi 

rO co co po ro co co ro co 


CO CO OQ OO OO OO OG CO CO 
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nroMforofocinro 


mmincooooococoeo 

coooooaoajoocoooao 

<T\0\0\0\<T\(T\0>0 > i(T\ 

popopopocopococopo 


vo^M»hNtfuiir«p)«)«o«^(N'?Min^oor , 'eotno'0'f<OriHco'?rnopnN«oo\ohiniflMflp(j\o«)covofl'^»moooo\o 


o<ocooooccikooa 3 fHcTi<^rN<or'CTiino^O'^vx 5 ^fH^*^^<H'sD<^r'ooooo'^rocr>rMrNrvj(N^fHfNfM o h ooint^inwcoowfNaioiin^ooom 
rio^rHoin^M^if)H^MNHfnHtHO(v^o^inNfNin^'i'inoHHotNinoo^inrsiNi/)NnH'i'o^NMi-topiooriinorj^N 

rNrNnn^rj'j'^o^HvovofNq'iriincJhoo3co[N(jir v roinroi/iifiinr , '^*Hnroin!TiHr s t s oo^ooa)t^ono<x)in^)ifi , ^'TiHVDO‘^rnr , 'Hoo 

Hmmn^NNtn'fOfMnHOMmHHrM^MinMOfM^MOHON^inHinHHinintnMiflHHinininihminfMnini'OfMfMooN'T 

ino<j»o>poooo^por'0>^inrM^r^Ln<j»pHr^invor>iinoH<NP'^H<Nr-POOinpoijneo^irooooor*roor>4oo<ri(r>orHcocr»r' , ^inco*?rrH»HO>pH 
^NrNJpHrHOOrH^fHfMfHrvIOf—^fHf— (OOO'HOOOOfHrHOOr^liHi-Hr'JOiHf-HOOrHfHOOOfHOOrHfHOO'HrHf— <*HO»HOOOPOCOCSIrH 
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mr'0>h^NMOMMNfMOHHro«^o\ooconHH^oo^coHco(jwnMr , 'oinHrjr‘rno'!j'inrtm^H^'?ocoNHminNeoo\tnn 

^^i^fnrsiorstnr^inpviooint^oo>^fH^in«xj^o>ouiroor'rNirHr' 0 '^ , pHr^c r iPOinf-iinoor>ivovoor'j J -iropointn'«a*«Tir'£yicr«*!^ooporNin 


cnoo^H(NooootJicor N vc'ro\in'3'r'r'Hor^inorMnr'»m(NHH(NtnaiwhmiDffiH'5fa)iN^vooo3^H'J , oo'J , fMmrN^OH^rN^ 

inMmonroo^N^inmO'rminornNninininHHHOH^^ofNH^iNOonM^HOO'tominMHo^^o^OHinrNOinino 

>^mpo(T»<Dr^rHuorgkor*a>rNivDooio^r»vD^rs»poopHr'^*oinvofNjpHinrNi(yi« 3 *o>oor^in<y(rsioow^r^'a < ro'TOP^covovoa^a<rNicop'^r‘^) 

ininHoinoHNin^N'finNHorj^iftTHNininroN^HifiinNNrNfnfnNiNMriHinoNOrt^nmmnNH^fNm^NOpnHHfno 

f^f^r'r^rHrsir>io^inc><y>rsirv»i^r^rHiHiHr^oor^tH«Hr^pHrorsjrj<^ooinrHrHiHrorsirNirofNrop- 4 »H<N«-<<N(Nrvi<Noo<Tto>«NooorO'r^coin 

OOOOP^rMrMOOOOOrNJfN^HfHOOOfH^Hr-lf-trHCMrNrNrsJOOOOf-IOOWfSfNpHrMrsJfNrNjrsjrMfMCslfMrNl^IrHTHtHp-JOOOrMOOOfH 
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m ® (N«>pir'M\omoif)Hvovo'o«>ooin<ftHvoaiHiniflrjoovovo'yinnohMfN 


^orj^noHr'inrth'oaifohrOH^mfTiOH^voh^ochinHi/i^Hvoooo^^fNfMwfNr'rHcocorNHin^^HMWHnomi/WfMin 

M^NroriHNo^rginfoinHmMinoMNN^MooHnnHriinHininNfM^H^n^Nnoo^o^ooHHinNNin^ojriHOH 

Orr^,Hor^r^vol^»Hr^\o^rHror^o^^rsimi/>r>if^ochl^^inMrv»r^o^^^ocr>coinin<rtrtc*oco^r>J®<^.wrg|^o^a>r<->ow-^tOr-tco 
MoO'Ptno'^fnift'j'^^HrtMfnn^HHrtiflMMfM^^o'a'Ninihin n «n o^H^OfooinHOHtmflofM^ininMNH^Hin'i'nM 

o^M(Nooor'n^fNr»)(Nvo^^vor'HrHHmoonnr'rMfNHo^Or-it}'nfoohfVHfsoNoonmfNmcri^oM^a\n^Tiri'3'H'T^^ 
0| r H^ r HrMfSJr-<0<HOrsl<Nrvj<NrMrHrH^HrMfV|fN^Hr-IOOOOfSrM^OOi-l,Hrg'5'mfnrMfSOO»Hf^OOr-«^H T H»HOOO^^tOr>»rMrHr-<00 
+ + + I + + I + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + + +}+ + + + I i + l I » I + + + + + f + I 1 


r^u^a 3 ^ooooinwo^rvi^oo^^a>rnr^o^rnirirsirHo^r^inoovoo>o^tH^coin^oo>r^inr'rninrnininoQr'tNrHr- , o^oinr'roiricotn^r' 

win^<T»r>ioo^^OtHo<OtHO\foc»ooo^inrsiino\r^oofnoofnrviijnMr^inMr^iHfvii^^rsjin^rHi^ininr>ieoinr'inrnirj^'^fNMVDU 3 inoor'a> 


roflo^ai'J t m«oHfMnr'MrghH^rn^inrM«)oo^^oow«)n\oMMyomwvoo’3'^voohH«M3ivoinNrvooonvocO'i'vo<ji«(noon 

inHH^ON^omNOHMDHonNNomnN^'T^NnHMONMfNpno’i'inoHNMoninHOOfnHiflHin'j'MHOooN'j'in 

«»H^intHo^o>inr^o^for^or^oor^rs)rnorokocy>tninrornHa 3 in^MOMvooooo^' 3 '^r-ifNr^^-ioooor^ir)'T»-tineo'^c 3 oco*c»«»HfNir-»ooo 

rMHomrHorg^mooo^infO^^f-iininroiNoojrNinnHooiNoo^in^HHNininoinHinfNin^^NO^HinrNHHiriHNrNro 

-HH^HinLnwoiChH^^rn^^aich(Tironninincro\comcotoooHrjvoinr'^^' 3 , 'TrOHNcoinron^WHmonrNai(TiorMH-HOOO 

OOOINOOtHOOOOOOOOOOOOOOOOOOOfNIOOOfMfNOOOOOOOOrM<NOOrM<N^-»»HOOO<NtHOOOOOOOOO 


^incocor'^f^*oo«^M©»^^moomo'Tin«-*m*o(*orM<yi^mrHi«mrgf^rM^vo'«'d*^©roo.HMf^ino<»r-i**o\inf-»©oo>i^«oH 

fvicoinoo«r^^r^rsirNi<oowTHrn^^o<Ti^^orno>ChininfNa>roi^f^rofo^M^r'r , >^Hwr'inrsi<T>irivorNjirtoo^-ir'inorNjo><T»ooo>inoo'^» 

^o^cnfNi»Ha>orNiuir^or^vouiiiiwo^rj^^oo«r-a>'V<xjtn<^<ytfna>r*WT-ii-»vo<Tifn<o*nr-fc^^<T<^tno^n^rNjro^^rcoicvov£>ri<Noo> 

o^'frnin»inifio'w^<oinfn'3'Oioo5(NmooofNMHHo()intoNfMin'i3'ifttnffiH«in(Mno®oo«inhowNM»h»Hr'OfNcni > oNi£) 

NH(N(Nfnr*l(N'nN(TinMNNHMNHrtH(J\nM^^HHHOtHO>mNOOMr<Or<Hr(ONHr)HHHOONHHP>HOfOrHHWrj(N 


r^coo^oorHoor^mooo>^co<oincoo>rH^oor^ini^cor^^r-rNicovoeoTroootHoo^D'X>' 3 'rNr*<ri'^j*«rroroo\rs»^vo^’r' 0 >o^irnoo<Nrn^in 

wOtHrsio*HOOOorsifor'»i-i«HOO»-iO'-i»-tt-fOOOorsiTHfM^i^i^ioooJorMo*fMrN^HoorM«-tr-«oirNif-»rHfMrMrMOiHOrHOtHr^oo 

OHMflOrHHP‘fNfMHOOHH(NNfSIMN(NHHfMNNrtO(N(NnH(NHfNrOMMDHNOHnNOlOhhHHt310'1'nfOMOHHHOO 

tH.— <»*HO»— l»HO*HOO»— 4 «HtHOOOOO»— li— IO«— l*HOt-HOOO«— l«— IOOO»— l«HO*-4»Ht-H»— COOO«HOOOOO«-HOOOi— (»— 

cooooor^oooou 5 co<T»^^o^o^o<ococriCh<y(oo»cno 3 oooocoo^r'<«coa 3 (^(^a^o>in\x>^r^^^oo«cftr*cooc>r'r‘VOfor^r'r'(y»o>^oooooa 3 r^rsifN 

cococoooooooa5oooocooooooooooococooooooooooocooocoooooooa3coooooa3ooaooo«jooooooa3a5ooooooooeooooooocooooooooooooooooooor^r' 

HHHHHHHHHHHHHHHHHHHrlHHHHHrlrlHHHHHHrlrlHHHHHHHHrlrlrlrtHHrlrlHHHHHHrlHHHrl 


CM (N rH rH 

UUH<4|<4;<4;DQ(Qffl(i.1hKShXb(>.2;S:OU!<:^UP«h^b(hUP<(Qn 

DDDSSSSSQQQ^^OOa;O'WW^^^>CU04ME^HE-«OOSOi|«ni 

intn^oooo^ovo^or^r^r*r“r'r'r*-r'r“ajootoaiatooo^^iiH^ooooiHrj(Nfvioooocy»o>fNrginino\ai^-^^ovoio^'X><^ooo^«fviiN 

^^^i/>u^ioinininu^ininintnininu^inininininin^vovo^rortrn^^^^Tr^^^^^^^inu^inininir>^y3^o«x>vo^ovo'£>r^r-r'r'r'r' 

OOOOOOOOOOOOOOOOOOOOOOOOOOO^OlCJ\Ol(^(T\(Tl(TiW(JlOl(^W(Jl(^(Jl(Jl(T\(Tl(J>(^(Ji(Jl^(TiO\( 7 \(JlOl(n(JlCrilJiChC> 


rnko^r^a^u^^^*H^coorvioovoMi^ino>r^cnrowooroinooror\iOiHrnoo<x>tTtr^i/ioi/>rnhinror^r'fHrsioo«Nvo'^roeocorno>^r'ror-<rnrsi 


| >OHOH!^(Noh'i , M'} | r'0^(NHrOHoo3inaio^aN^otn^a3m^o\coiOH'i'cocoo«)nhrNOtriainioh^oooo^H^'j)rcrih^yDco 

^^OMiftininoMin^inHHHHMN^ommrMiniriNinMMoinHHNH'i'fnH<j'NinnonoH^f>j^HinH^HrNMinHoinfMfM 

fvirorHin^<^wr^a>^inooa>uio^^ovor^i^^r^r'u^in^r'^in^^u^fvi<ytrHr^^ro^rNiof^r'r^p-ir>v£>rNoor*rsiininw5<Nor‘«Oino>o>r^ 

HinofOfnooNmNOrioiniflHHHHininminininoo'i'HinMONHinomoinHirMifuflMm'TtnnfnMNOM^Hon^'J'Nn 

inm'XMninfinininiaorjorofnin^yjinNHw^Ti'^nHHOriryjw^w^cnooHHnomfNHOOiooooHM^rivooinHOO 

HHHHrHO^^'J'OnOH^nrHrHHHMNfNNN^INNrjrMNNHHHHOOOOOOHWOHfNMNOHfNO^OOHHOHHrHH 
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r^o*HO> 0 €OvoovcooKoooi-«^fnoooo^o'^r*air' 0 >'a*foinoor'(^(Nr*o>vov£>ooinHr*wvosovDcr\^i'' 3 , o>inrr»^<yicoofNroh'^oc>»Ho\'^rro 

rvio^vorni^ir>o^^fNiMDoi<^<^a 5 rsirovDr'r^vooo^inrsirov£>rnr^ino^inrvjoooo<Tiinrnr'vo^r^ico^^or^rnoor'W«>incD^Hvorsi*~«r^ 


r^r^un^a^rHrsjuicn^ojoor^^cn^-r^Lnr\ir-r^rnrs)^oinrNrHoorNirNio^rsi^r^rNiocnrn^r~^rsjin^j*r'r'ooorsir'^inooorn^or'rar' 

roinrg^roM'S'rMTjinmninNinfMifiinHHin^inooininfsifinooino'rooiHnHHm^^rjMifl'TininHHinH'i'nNM^rooH 

Of%irochr-cn^r^^u^a>ororsicoco^^rgunu 3 rofOLnLn^(^i^in^cocoooroooinLnrN)rsicnrorsjr~^t^or^^cr>u^cr> f H^r^oorsiu^T^cnocTi 

OHHHHt-tHH^NOMfOin^rgpim^'^fM't^^'a'HnHNO^in^-^H'i'MininmrNArfNrMfNfMoinoMfOfMHHnHONinNOM 

o\o>cr(r^r^<N^£)\oino^^iH^^r^rgr^r\i^^^^^rHrgrgrorrt^^rMrvif>ifNcrio> ( ^r'«3 , oo(NOO<^oo^fniHr'VOrHa»rn<y»oor^a<00'!i , ro 

OOOOOr-IOOOr-»O^IOOOOC)OOOOOOOOOOOOOOOOOOM.HOOOOHOOO^HOOf-tiHOfHOfMiHrHOOOOOO 


NiN^oor-Hcno 

^ovoH^oyj^vorj 

«Tiinooin<Tir*oo<N 

o^air*air-*<r.-i 


n ko Htn «) m r« 

m «o in in o in m 
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